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   CVDENSE                                   CVBAND                                     CVDIAG                                   CVSPGMR

Main    CVODE   Integrator

CVodeFree(...){...}

CVode(...){...}

CVodeMalloc(...){...}

User’s Program

VECTOR

main() {
  y = N_VNew(...)

  CVDense or CVBand or CVDiag or CVSpgmr(...)

  CVodeFree(...)

  N_VFree(y)

}

f(...){...}

Jac(...){...} or

Precond(...){...} and PSolve(...){...}

CVDenseDQJac(...){...}              CVBandDQJac(...){...} 

cvode.h, cvode.c

CVODE Linear Solvers

vector.h, vector.c

N_VNew(...){...} ,  N_VFree(...){...},  N_VIth(...){...},  N_VDATA(...){...}

CVDense(...){...} CVBand(...){...} CVDiag(...){...} CVSpgmr(...){...}

cvdense.h, cvdense.c                     cvband.h, cvband.c                       cvdiag.h, cvdiag.c                      cvspgmr.h, cvspgmr.c

  CVodeMalloc(N, f, ...)

  for (...) { CVode(..., y, ...) }
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¹&���!0�ÐaÈ5§f­¬¤ Ã ¦��W#&%?Ð Ì ¤f«�×5§*�/�!1 ó�� #$���!1�% ��P �!0$1���SDó���1��&�)�$��1��w��#&%0ó
�Tó
��#$1��;���/� Q 1�ÇÌ"$#&�w�Tó
��#�Ð Ì ¤f«�×ª§Ãó	���!1�ë "�ó
�!1�% �
7 1����/��% �
1��!�+�/ÇR�!0$1[��X��E1V�/ÇR�$�!1��w��#&%0ó
�Tó
��#�ó
#$�&���K�$�!1��w��#&%0ó
�Tó
��#$1��3��1��!"$��ÇÌ"$#&�w�Tó
��#öÐ¥Èª§f­¬¤ Ã ¦ ó��pT��"���!1�ë "�ó
�!1�% �
8�0$1ÔÎ Ì ÇfÅ�Ðx§d�&�/�w�/2V1��!1��3���W#o¹&18¨�¿�Ëªí�Òaí ê Ë ÷fÏÉ����¢�ìfëaÏ�Ï�í¬¢�ëfì ÷�Ï�ì¾�!0$1���1��w��#&�����W#����[�/�!1��������²%>1wÒ&#$1�%�ó
#Â Çª§�Èª©OÇ Â × Þsà íî� ���w����%0ó
#$�3���3SR0$1���0$1��;�!0$1)"&��1��;SR�/#>�����!0$1 xuy 5���= .�7 ���/� Q 1��<�!�V"&��1+2V�$%0ó·Ò&1�%K���<���	� �!�¯ó������
=;���/2�ô�5��!0$2�ó�%>�R� �!�!0$����� #&���Áó�ö��W�Tó
��# �

8�0$13���4�·���!�Ô¢�£¥Ï¬Ð¥ÎOÑªÈPó��*�������K"&��1�%]�!���w��2V2U"$#�ó����/�!1V��S��9���$�Tó
��#&�4�dó�#$�$"$�w�*�����!0$1 x�y 5��½= .�7 ���/� Q 1�� �
P #$1÷ó��/Ñ�© ù «&�>�!0$1)2[��»�ó
2U"$2È%0ó
2V1�#&�¯ó
��#��/Ç��!0$1 � �!X �
� Q ��"$¹&���&���w1)�!�V¹E1*"&��1�% � 8½0$1)���!0$1��Dó��S¦�§¬«�Ç`����Ç ���w�����
¹�X9SR0�ó���0��!0$1V= .F7�z 5ò�w� # Q 1�����1�#&�w1*�!1����;�w��#&�����W#��Dó��<�!1�%>"&�w1�%kÇÌ�!��2Ê��0$1 { 1�SR�!��# ó���1����/�Tó
��#K�!1����;�w��#&�����/#>� �
�u� �!0��/Çu�!0$1���1-ó
#$�$"$���)0&� Q 1U%>1wÇ �W">���w���`SR0�ó��!0É���/#�¹&1-ó
# Q � ��1�%K¹�X���1��!�Tó
#$�9�!0$1U���w�!"&�����&�/���/2�1��!1��;���3ö�1��!�#ó
#
�!0$1ò���4�·� � 8�0$19���w�!"&���R%>1wÇ �W">��� Q ���
"$1��[�/�!1 ~ ÇÌ���+�!0$1923��»�ó
2�"$2 � �!X �
� Q %0ó
2V1�#&�¯ó
��#��R�/#&%¦'-� ~ ÇÌ���*�!0$19��1����
�w��#&�����/#>��Ç � �w�!��� �

})�dó
#K�!0$1©%>1�#&��1��/#&%[¹&�/#&%9��� ��1����a¢�£aÏ¬Ð¥ÎOÑ5È����/��1��Vó
#��U�&�/���W2V1��!1���Ö ¦�©�Çª©$���U�E��ó
#��!1����!�V�*"&��1��!ô¾%>1wÒ&#$1�%
%$�/���9���!��"&�w�!"$�!1��qSR0�ó��!0É�!0$1 x�y 5��½= .�7 ���W� Q 1��*�&���!��1��)�!�9�!0$1[�$�!1��w��#&%0ó
�Tó
��#$1��V��1���"$� �/#&%]���/� Q 1UÇÌ"$#&�w�Tó
��#&�Ð¥Èª§�­�¤ Ã ¦d�W#&%8Ð Ì ¤f«�×5§ � 8�0�ó��V�4�·�
�/S;�U��0$19"&��1��U�!���w�!1��/��1ò�/#o�W�!¹�ó
�!���/�!XÉ���!�!"&�w�!"$��13SDó
�!0²��1w��1 Q �/#>�V�$�!��¹>�
1�2
%$�/�����/#&%²�����w1��!� ó��[%>"$�Tó
#$�d�!0$191w»$1��w"$�Tó
��#o�/Ç<�!0$19"&��1��!ô¾��"$�$�>�Áó
1�%¦�$�!1��w��#&%0ó
�Tó
��#$1��[�!��"$�Tó
#$1���SDó
�!0$��"$�U"&�¯ó
#$�
�/�
��¹&����%$�/�w�-ó
#��!0$1)�$�!� �����/2 � 8�0$1+�&��ó
#>�!1���Ö ¦�©�Çª©*23��X[¹&1÷ó�%>1�#>�Tó��������!�ÊÓ ¦�©OÇ5©$�0ó·Çu��0$1<�	�W�!�!1��Dó����&���!��1�%k�!�
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¢�£a¤f¦a§O¨5©�«f«�¤�­ �
� Ç��W#�X+� X>�&1��/Ç^�$�!1��w� #&%0ó��«ó�� #�ó�#$�Ró	�î�!�)¹&1<%>��#$1;S ó���0�ó�#��!0$1)5���= .�7 2V1��!0$�$%`����0$1�#V�!0$1R"&��1���2U"&���u��"$�$�>�
X

�U�$�!1��w��#&%0ó
�Tó
��#$1��*���/� Q 1)�!��"$�Tó
#$1 Ð Ì ¤�«�×ª§ � 8�0�ó���ÇÌ"$#&�w�Tó
��#�0&������X>�&1�¢�£¥Ï¬Ð¥ÎOÑªÈ�ÖaÏ�¤f«�×5§�Ò Ã ����%>1wÒ&#$1�%9¹>XÇ�Å�Ð�§¬¦�§�Ó ÂyÃ Ç¶þyâ¬¢�£aÏOÐaÎ�ÑªÈfÖ¥Ïf¤�«�×ª§¬Ò Ã ��þ ÂcÃ Ç5§OÎª§�È�Æîä�È5§f©¬« Ç%ä�Æªõ�£ª§�­OÇa¤�È´ÅîäÔÆ5õO£ª§�­OÇ¥¤�È�ÓfÅîäÆ5õO£ª§�­OÇ¥¤�È´×�Çª§cÑaÐ�ä�È5§f©¬«ãÎª©\ÑfÑ�©�ä�Æªõ�£ª§�­OÇa¤�Èó§OÉ�ÇîäÈ5§f©�«�¦�§�«�Çª©�äÔ«f¤ Ã Î ÂcÃ Çýâ Ã Óª§OÖ�ÇfÈ%ä�Æªõ�£ª§f­�Ça¤�ÈãÈ%äÂcÃ Çô«�ÈîäÔ×a¤ Â ¦øâ�Öªõ�¦a©OÇ5©Üä�Æ5õO£ª§�­OÇ¥¤�È$#E��æ
� Ç	ü 4 ó��î�!0$1��
1wÇè���$��1��w��#&%0ó
�Tó
��#$1��R�/#&%5üÜ9dó��î�!0$1R�Tó
��0>���$�!1��w��#&%0ó
�Tó
��#$1����>�!0$1�#��!0$1R"&��1��1½|��Ð Ì ¤�«�×ª§�Çè"$#&�w�Tó
��#[2U"&���
���/� Q 1Gü 4 # � Èïó¡Ç%«�Èñó��Sì ê Ò ç ���íü 9 # � Èñó¡Çð«�Èñó	� è í¬÷�! ç �

8�0$1�1 Q ���
"&�/�Tó
��#9�/#&%U�$�!1��$�!�$�w1��!�¯ó
#$�U�/Ç��/#�XUª����w��¹�ó��/#$ôÌ��1w�	�W�!1�%3%$�W���<#$1�1�%>1�%V¹>X*��0$1R"&��1��1½-�q�$��1��w��#&%0ó
�Tó
��#$1��
���/� Q 19�!� "$�Tó
#$1#ó	��%>��#$1#ó
#²�!0$19���$�Tó
��#&���R"&��1���ô¾��"$�$�>�Áó�1�%¦�!� "$�Tó
#$1�Ð¥Èª§�­�¤ Ã ¦ � 8�0�ó��U�!��"$�«ó�#$192U"&���U¹E19�/Ç;��X��E1¢�£aÏ¬Ð¥ÎOÑ5ÈfÖfÈ5§f­¬¤ Ã ¦�Ò Ã ���R%>1wÒ&#$1�%9¹>XÇ�Å�Ð�§¬¦�§�Ó ÂyÃ Ç¶þyâ¬¢�£aÏOÐaÎ�ÑªÈfÖ�Èª§�­�¤ Ã ¦fÒ Ã ��þ ÂyÃ Çª§OÎ5§OÈ�Æ%ä�Èª§�©�«ãÇ%ä Æ5õO£5§f­OÇ¥¤�È´Å%ä�Æªõ�£ª§�­OÇa¤�È´ÓfÅ%äå5¤f¤�«��f¤ � ä�å�¤f¤�«;âf��­1ÄaÈfÖ�ÇfÈ%ä�È5§f©�«´Î5©cÑfÑ*©ÜäÆªõO£5§f­�Ça¤�Èô§OÉ�ÇîäÔÈª§�©�« à äÔÈª§f©¬« ÄaÈ¥¤¬Ä Ã ¦ðä«f¤ Ã Î ÂyÃ Çóâ Ã Óª§�ÖfÇfÈ%ä�×a¤ Â ¦øâ�Öªõ¬¦�©OÇ5©ÜäÆªõO£5§f­�Ça¤�È�×fÇ5§cÑaÐ ß ä ÆªõO£5§f­�Ça¤�È�×fÇª§\Ñ�Ð��ðäÆªõO£5§f­�Ça¤�È�×fÇ5§cÑaÐ�	��*æ
8�0�ó����!��"$�«ó�#$1Ãó���#$� �½���4�·�
1�% ó�#�� % Q �/#&�w1)�/Çq1 Q 1��!X?Ð Ì ¤f«�×5§����4�·�¾�$¹$"$�����/�!0$1��¹ó��R�����¡�
1�%9��#>�
X9�����/ÇÌ�!1�#ò� �u#$1�1�%>1�%
�!��� �!0�ó
1 Q 1)�w��# Q 1��!��1�#&�w1Dó
#9�!0$1 { 1�SR����#�ó
�!1����/�«ó�� # � 8�0$1¤�f¤ � �/����"$2V1�#>�u�$�!� Q ó	%>1��îÇÌ���u��0$1R�!1�ôÌ"&��1<�/Çeª����w��¹�ó��/#
%$�/���ió
#�Ð Ì ¤�«�×ª§ �Üg 0$1�#��f¤ � üfü´Ò�ëfìaÏ ê ��ª����w��¹�ó��/#9%$�/���)��0$��">��%V¹E1©�w��2��$"$�!1�%UÇÌ�!��2¨���w���/����0���¹$"$��SR0$1�#��f¤ �ü�ü ç�è�é¥ê �`ª����w��¹�ó��/#d%$�/���[�!� Q 1�%K1��/���Áó
1������W#F¹E1U�!1��!�Tó
1 Q 1�%d�W#&%�"&��1�%����VÇÌ���!2¼�!0$1U�$�!1��w� #&%0ó��«ó�� #$1��*23�/���Tó��w1��
ì¾SDó
�!09�!0$1*�w"$���!1�#�� ý � Î5©cÑ�Ñ�©>í �

8�0$1 xuy 5���= .F7 ���/� Q 1��U�$�!� Q ó�%>1��V�Xó·»²���$�Tó
��#&�4�½� "$�!�$"$��� � 8�0$19����������#�"$2U¹&1����/Ç©�����¡���U�!� ÐaÈ5§f­¬¤ Ã ¦Pó��
��ó Q 1�#uó
# Â ¤¬Ð¥ÇáÄ Ï�Öa÷�¨ è Æ�Ö ê�Å �u�W#&%o��0$1�#>"$2�¹E1��9�/Ç������¡���[�!�PÐ Ì ¤�«�×ª§nó	�ñó
# Â ¤OÐaÇÃÄWÏ�Ö¥÷�¨ è ÆfÖaÏ Å � 8�0$1�#>"$2Vô
¹&1��V�WÇ;�Áó
#$1��/�ñó���1����/�Tó
��#&� ó���ó
# Â ¤OÐaÇáÄ Ï�Ö¥÷�¨ è Æ�ìªí Å ���/#&%É�!0$19#>"$2U¹&1��V�/Ç��¼ó
#$1��/�9�w��# Q 1��!��1�#&�w1[Ç¾��ó¡�
"$�!1��Ró	� ó�#Â ¤¬ÐaÇÃÄWÏ�Öa÷�¨ è Æa¢�Ò�ì Å � 8�0$1ò�Xó�ö�1��+�/Ç<�!0$1V�!1����;�/#&%wó�#>�!1���1��US����!�$���&���w1��+"&��1�%]¹>X xuy 5���= .�7 �/�!19���!���!1�%wó�#Â ¤¬ÐaÇÃÄWÏ�Öa÷�¨ è ì è�Á�Å �/#&% Â ¤¬ÐaÇÃÄWÏ�Öa÷�¨ è ìªí Á�Å ����1����&1��w�Tó Q 1w�
X ��� #��!1��!2[���/Ç��!0$1*�$�!� ¹>��1�2¼�¯ó
ö�1 } �/#&%[��0$1*23��»�ó
ô
2U"$2 � �!X �
� Q %0ó�2�1�#&�¯ó
��#&% F('*) �/�!0$1����w�!"&�����Xó�ö�1��q�WÇ��!0$1���1uS����!�$���&���w1����W�!1 }p� ì+% F,'-) ø*~ í ø % F,'-) � ì+% F('*) ø T$í øV

�!1����eS����w%$�«�W#&%[#$��ó
#��!1�� 1��;S�����%$� �

5�1�1É�!0$1d�!1wÇÌ1��!1�#&�w1²��"�ó�%>1¦5�1��w�Tó
��# 
 � �|,$� TÉÇÌ���F%>�$�w"$2V1�#>���/�Tó
��#��/ÇV�!0$1�ÇÌ"$#&�w�Tó
��# ¢�£¥Ï¬Ð¥ÎOÑªÈ^�<�!0$1É��X��E1��¢�£aÏ¬Ð¥ÎOÑ5ÈfÖfÈ5§f­¬¤ Ã ¦�Ò Ã �/#&% ¢�£aÏOÐaÎOÑ5ÈfÖ¥Ïf¤f«�×ª§¬Ò Ã �/Çu�!0$1+"&��1��!ô¾��"$�$�>�Áó
1�%��$�!1��w��#&%0ó
�Tó
��#$1��ËÇè"$#&�w�«ó�� #&���^�W#&%9�!0$1+���$ô
�Tó
��#&���e� "$�!�$"$����ÇÌ�!��2 xuy 5���= .F7Ë�

 º���e"&��1����ró
#��!1���1����!1�% ó
#V�!0$1u� 1�#$1��Tó��<5���= .F7 ���/� Q 1���"&��1�%+¹�X xuy 5���= .�7 �/��#$���!1��/Ç^���/"$�Tó
��#Ró	�ró
#V� ��%>1��1¾
8�0$1V�!� "$�Tó
#$1��Ãó
#o5��½= .�7 0&� Q 13�/����"$2V1�#>���3« Ñ*© ù ��¦�§¬«�Ç5©$�ªÐ Ì ¤f«�×ª§$��Ö ¦�©�Çª©���SR0�ó��!0É�/�!1ÔT��"�q�!0$13�!�/2�1M� �
�!0$13¢�£¥Ï¬ÐaÎ�ÑªÈ��/����"$2V1�#>����Ñ*© ù «&�f¦a§�«�Ç`�!Ð Ì ¤f«�×ª§$��Ö ¦�©OÇ5©$�����
�!0$��"$��0��!0$1R#&�/2V1����/�!1R��0$1;�!�/2V1���� Q 1��!XV�¯ó
2�ó¡���/� �
ì 8�0$19�/�!��"$2�1�#����"ÐaÈª§�ÇfÅ�Ð�§��/#&%PÎ Ì Ç�Å�Ð�§ò�/�!1ñó�%>1�#��«ó	���4�]ó
#²2V1��W#�ó�#$�Ïó
#É¹&���!0²�w��#>�!1w»$��� � ío $� �*2V����1V��#É�!0$1
��1�#$1��Tó��U5��½= .�7 ���W� Q 1����&��1�1�5�1��w�Tó
��# 
 � �-6$� T �
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8�0$1Ê«�« Ã «�ÇfÅ�Ð ÌßÞsà Ò$��1V�w��#>����ó
#&���!0$1V%>1wÒ&#�ó
�Tó
��#&�)�/Çu��0$1���X>�&1��"È5§f©�«9�/#&% ÂyÃ Çª§OÎ5§OÈ �Ëxuy)P;v)z "&��1����!0$1U��X��E1È5§f©¬«kÇÌ�����4�·�ñ�&���/�Tó
#$���&� ó�#>�V%$�/���K�/#&%��!0$1[��X��E1 ÂyÃ Çª§OÎ5§OÈ9ÇÌ�����4�·�R�$�!� ¹>��1�2¬�¯ó
ö�1�ôÌ�!1w���/��1�%²%$�/������"&�!0²���)��0$1
���w�!"&�����$�!��¹>�
1�2¼�¯ó
ö�1��&��0$1)¹&�/#&%>SDó�%>�!0&�ió
#��!0$1 x�y ��} {;v ���W� Q 1����&�/#&%k�!0$1Ãó
#��!1�� 1����R���!� �!1�%ñó
#��!0$1Ë��1�#$� �!0 }
��ó Q ���«�/������X��ró
#[¹&���!0��!0$1 xuy)v)zu{ 5 z �W#&% xuy �u} {<v ���/� Q 1���� � 8½0$1���1;��X>�&1��î23�/��1¹ó
�u1�����X����*0&� Q 1 xuy)P;v)z
���/� Q 1<�$�!��¹>�
1�23���/Ç Q ó
�!�!"&�4�·�
X9�/#>X3�¯ó
ö�1)"&�¯ó
#$�3�¯ó
#$�/�
1*� �«%>��"$¹>�
1*�$��1��=ó	�Xó�� #F�/�Tó
�!0$2�1��Tó�� � 8�0$1<� X>�&1�Èª§�©�«V���/#[¹&1¦�¤¬Ä�å5«�§©� �%Óa«�¤�©�ÇV�/#&%[��0$1R��X��E1 ÂyÃ Çª§OÎ5§OÈV���/#3¹E1 ÂcÃ ÇU���S«�¤ Ã Î ÂyÃ Ç � 8�0$1)%>1wÇ �W">���R��1����Tó
#$�����/�!1<¦�¤¬Ä�å5«�§Ë�W#&%ÂcÃ Ç �
/ ØÌú 23üuà`æuä�Ú¾æuä´��Û30RýÉÞ�ý&à`á

8�0$1�"&��1��«���/#V��0&�/#$��1��!0$1��$�!1��=ó��¯ó
��#[�/Ç x�y)P;v)z �/�Tó
�!0$2V1��Tó���ÇÌ�!��2¢%>��"$¹>�
1<�!�©�Xó�#$�W��1<¹>X���0&�/#$��ó
#$�)�!0$1R��X>�&1�%>1wÇÇ�Å�Ðx§�¦�§�Óô¦f¤OÄfå�«�§�È5§f©�«/æ Ç¥¤ ÇfÅ�Ð�§¬¦�§OÓ�Óa«f¤a©OÇ´È5§f©¬«ðæ
�/#&%[¹�X���0&�/#$��ó
#$�V��0$1)23���w�!�3%>1wÒ&#�ó
�Tó
��#&�À ¦�§�Ó ÂyÃ §�Ò�ì�¿Oë ç ÿ Ç¥¤ À ¦�§�Ó ÂcÃ §�Ò�ì�¿Oë ç ßÀ ¦�§�Ó ÂyÃ §�Ë�¿ é Í�ì êøß À ¦�§�Ó ÂcÃ §�Ë�¿ é Í�ì ê ÿ
ó�#ö«�« Ã «�ÇfÅ�Ð ÌßÞsà � 8½0$1���1V23���w����%>1wÒ&#�ó��«ó�� #&�*�/�!1U"&��1�%p�!�91�#&�/¹>�
1p«f« Ã «�ÇfÅ�Ð Ì/Þ�à ���3¹$���W#&�!0d� #F��0$1M��1��!�Tó
#$�9�/ÇÈ5§f©¬«[�/�R�w��2V��ó¡�
1U�Tó
2V1 �

x 0&�/#$� ó�#$�[ÇÌ�!��2¼%>��"$¹>�
1V�$�!1��=ó��¯ó
��#]�!���¯ó
#$�/�
1V�$�!1��=ó��¯ó
��#��W�Tó
�!0$2V1��Tó��V�������9��1�ë�"�ó
�!1��<2�ó
#$���*��0&�/#$��1��ió
#d��0$1
ó�2��>��1�2�1�#����W�Tó
��#KÒ$��1?«�« Ã «1Ñ�©�Ç àSÞ ­)ÇÌ���R��0$1 ¥�¥�{<¥�. }u8 � 2V�$%>">�
1*SR0�ó���0 xuyËP;v)z "&��1�� � 8�0$1 è Ö¥¤�Éª§�È è �W#&%è Ïfò�ÈfÇ]Çè"$#&�w�Tó
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DENSE

dense.h, dense.c spgmr.h, spgmr.c

    SPGMR

band.h, band.c

BAND

LLNLMATH

llnlmath.h, llnlmath.c

Main    CVODE   Integrator

cvode.h, cvode.c

iterativ.h, iterativ.c

ITERATIVE

VECTOR

vector.h, vector.c

Generic Linear Solvers

LLNLTYPS

llnltyps.h
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A (type BandMat)

datasize

ml smumu

N

data[N-1]

data[j+1]

data[j]

data[0]

data[1]

mu+ml+1

smu-mu

A(j-mu-1,j)

A(j-mu,j)

A(j,j)

A(j+ml,j)

data[j][smu]

data[j][smu+ml]

data[j][smu-mu]
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���A« Í ��æ_ï"â��¢���
�&� ¡ �
Í âA�_È½�Ý©����g���"©K�Ýã ¡ � � ¡ �
�"�A�*�A�A� ¡ �
�A§*�"ï_È Í �F®g��È�æ Í «µï�Ð��
�

ï���©�«a� ¯ ¡ �A�A�A�"�����
¦v�?¥ Ï �ªá�ñ ¡ �A� ¡ �����"�A�A�"çA�����
¦v�?¥ Ï �ªá�ñ Þvñ�Þ3� ¡ �A� ¡ �"�A�"�A�A�"ç������
¦v�?¥ Ï Þvñ�Þ3�����A�A�"çA�����
¦v�?¥ Ï ña��� �"çA����

¦v�?¥ Ï ñ�Ü�� �"çA����

¦v�?¥ Ï ¥]�"Þ ¡ �A�A�"çA����

¦(��©�«A����� ¡ �A�A�A���l���A�A�"çA�����
¦ Ï � �
�A� ¡ �A�A�"�A�����
¦ Ï � � Í �*¯A�A«��"� ¡
ï�!*�"�}�"�A�A�"çA�����
ï_È��l�-é�ó�«��×��Î��"©���ÈX�A§ Í ���"©�«����g���"© Í §Õ�A�
¦åá � ¬:� ð

�XÈ×�"®*®1�×����È Ì �����
��"}¦,�Ý©�«�çA� ð ����� ¡ �A� ¡ �"�A�"�A�����A�����
��"}¦3�}¥ Ï È���© Í ��§Õ®°��È�æ Í § ��� ����


��©�� Í Î Í §�®1��õ Í § Í$# �_�Ù§ Í � Í ©��åË��

�"�����"ï_�×��©d���A�A§-�
â_���T���g���"©���® Í «�ï_Ð �"�ò� ��ç
� Í �î�"§*ÐJ§ Í$# �_��§ Í � Í ©_��®]�"ç
�"�A�°�Ù��©���È��"�A�*�A�A��®ª��ç
® Í È Í ���g���"©÷��ã3�"�

��æ_ï���©�«a� ¯ ¡ �A�����
��"}¦(��©�« Ï @��"�"�&�"�A�A�"ç
��"}¦(��©�«A�"�"� � ©K�"�����"çA�����
��æ_ï"â��¢���
�A� ¡ ��� ¡ �
��" Ï]Í ©�® Í çA� ð �l�����
�A�A�"�A�A��Ë������
��" Ï Þ3¥ò��ÞÚÈà��© Í ��§}®g��È�æ Í § ���K�%���

��©_� Í Î Í §�®1��õ Í § Í$# �_��§ Í � Í ©��]Ë��
�"�����"ï_�×��©d���A�A§-�
â_���T���g���"©���® Í «�ï_Ð �"�ò� �ÝË
� Í �î�"§*ÐJ§ Í$# �_��§ Í � Í ©_��®]��Ë
�"�A�°�Ù��©���È��"�A�*�A�A��®ª�ÝË
® Í È Í ���g���"©÷��ã3�"�

��æA« Í ©�® Í � ¯ � ¡ ���&�
��" Ï]Í ©�® Í
Ï @��"�"�}���A����Ë
��" Ï]Í ©�® Í �"�"� � ©K���A�A��Ë������
��" Ï �×��ÎTçA� ð �����A�A�"çA����

��" Ï ��� Ì Èà��© Í ��§Õ®g�ÝÈÙæ Í § ��


��©_� Í Î Í §�®1��õ Í § Í$# �_��§ Í � Í ©��]Ë��
�"�����"ï_�×��©d���A�A§-�
â_���T���g���"©���® Í «�ï_Ð �"ç
� Í �î�"§*ÐJ§ Í$# �_��§ Í � Í ©_��®]�"ç
�"�A�°�Ù��©���È��"�A�*�A�A��®ª��ç
® Í È Í ���g���"©÷��ã3�"ç

��æA«��½�ÝÎ�� ¯'��

��æA«�âB�¢���yË
��æ_é"â��¢�}�A�
��"X�A« Í çA� ð �A�A�P�
�A���)(

§ Í �-�A§*©�æþ��È�� Í ®*�)(
��"}á Ï Þ

ïA§g� Í ã,« Í ®*��§°�Ù�A�°�Ù��©K��ãª�
Èà��© Í ��§}®gÐl®°� Í �Ä®g��È�æ Í «�ï_Ð ¡
� Í �î�"§*ÐJ§ Í$# �_��§ Í � Í ©_��®]�
�J���g��æþ���g���"©�ã+�"§ª¨å§g���g��©AÎ���©M� �
©A�"©_Èà��© Í ��§}®gÐA®g� Í �Ä®g�ÝÈÙæ Í «�ï_Ð ¡
á Ï Þ ®gÐl®°� Í �Ä®g��È�æ Í «�ï_Ð��
�"§-Î���©_��õ
���g���"©K«��
+ Í § Í ©_�(ãe§-�"�,"}á Ï Þå�

"òá Ï}¤3è �
�_È×��©A© Í «µ� �_È��g���A§*�A� Í ®*®g��§ Í âA� Í ©�®1���"©÷��ã­����Ë�Ë
§ Í È×���°�Ù��©�®g¯_���d�-��"òá Ï Þª��"}á Ï}¤vè �

��"}á Ï Þ�Èà��© Í ��§Õ®g�ÝÈÙæ Í §�®
ïA�_�àÈ�����©�Î Í © Í §g�×��®g��È�æ Í §�®ª���

�"�
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« Í ®*��§g���A�g���"©���ãj���
���J�_È Í � Í ©������g���"©M« Í �����àÈ×®ªË ¡
Èà�½®°����ãXË ¡
® Í È Í ���g��©AÎ��"© Í �"�
� Í�Í ��È×®g����" Ï Þ3¥ò��Þª����"}¦v�?¥ Ï ����" Ï ��� Ì �

��"&� ¤(Ì �dÜnÈ���© Í ��§}®g��È�æ Í §
��æ"�l« Í � �]Ë ¡
��æ"�l« Í �ê¯M� ¡ �AË ¡ �&�5�
��æ"�l« Í � Í � ð ���)(����������&�b�5���a����
P���6(
��"X�l« Í
Ï é_Ð��A�����

§ Í �*�A§*©�æ���È�� Í ®7���
��"X�l« Í$� § Í�Í ç������A�����
��"X�l« Í ����ÈàÈ��A�ÕçA��ç � ð �A�A�a�
�A�����A�A�"�A�A�"çA�A� ð �A�"���

�)

��"Õ�"�AÎ��J§�çA� ð �����l���A���A�"�A�"���l� ð �A�"�A���5(
��"Õ� ¤­Ì ��Ü Èà��© Í ��§}®g��È�æ Í § �����8���

��©�� Í Î Í §�®1��õ Í § Í$# �_��§ Í � Í ©��ªË_�
� Í �J�"§-ÐT§ Í$# �_��§ Í � Í ©_��®ª�"�
�"�A�g���"©���ÈP�Ù©A�A�A��®�� ð
�"�A�g���"©���Èc�"�A�*�A�A��®ª���
�A§ Í ���"©�«����g���"© Í §Õ® Í �-�A��§*�"�A�g��© Í ���
�A§ Í ���"©�«����g���"© Í §Õ®g�ÝÈÙæ Í §*�"�A�g��© Í ���
® Í È Í ���g���"©���ãj� ð

��æl®g�AÎ��J§
�¢�]Ë"Ë
��æl®g�AÎ��J§
� ¯K�"�������
��"Õ�"�AÎ��J§ ¤ § Í ���"©�« � ©K�"�A�����
��"Õ�"�AÎ��J§ ¤ �"�ÝÈÙæ Í$� ©K�"�A���9�

« Í ÈÙ�}�"�A�A� ð �l���A���6(
« Í ÈÙ���T�"�����9�
« Í �J�"©�®g�*§����g���"©��A§*�"Î�§����T®vË��
Ï Þ3¥ò��ÞÚÈà��© Í ��§?®°��È�æ Í §?���"�����J�%���
« Í ©�® Í �T�Ý�*§g�àâTã+�A©����g���"©�®

È×��§*Î Í �T�Ý�*§g�àâ:���
®g�T��ÈàÈb�����*§g�àâK�A�"�����î�����

« Í ©�® Í �T�Ý�*§g�àâ ���"��§*��®;��<µ�����
� Í�Í ��È×®g� Ï Þ3¥ò��Þ Þvñ�Þ3�Ú� Ï Þv¥}��Þ �ªá�ñ

« Í ©�® Í ®g�ÝÈÙæ Í §�®*���J�_È Í �A§*�"Î"§��Ý�
���l« Í ��æl«�â��¢�}�&��� ¡
Í âl�_È×��©��Ý�g���"©K��ãª� ¡ �K��Ë
�"�A�*�A�A�Õ�yË
�A§*�"ï_È Í �F®g��È�æ Í «�ï_Ð��

« Í ©�® Í � ¯ � ¡ �A�A�"�����
Ï Þ3¥ò��Þ �åá�ñ ��Ë������
Ï Þ3¥ò��Þ Þvñ�Þ3�ú� ¡ ����Ë��A��Ë������
Ï Þ3¥ò��Þ ñB�=� ��Ë������

Ï Þ3¥ò��Þ ñ�Ü�� ��Ë������
Ï Þ3¥ò��Þ ¥��"Þ � ¡ �����A�A��Ë������
Ï]Í ©�® Í �����}� ¡ �a��Ë����A�"�A��Ë�����<
Ï ��� Ì ña��� �"çA����

Ï ��� Ì ñ�Ü�� ��çA����

«��
+ Í § Í ©�� Í�# �A�"�g� Í ©��]�"�"���"ï_�×��©

� Í�Í �"�"����ï_�½�Ý©d���A�A§*��â_���T���g���"©µãe�A©����g���"©
«���§ Í ���?« Í �î�"©�®g�*§��Ý�g���"©T�A§-�"Î"§����üË��
«>!°���}�"�A�A��Ë����&�
«_é�Ð%���
Í §*§gã+� ð ���)

Í §*§*�"§ª���"©_�*§*�ÝÈ ¡
Í §*§*�"§(§ Í ���"§*�g��©AÎ��
Í §*§*�"§(�*�ÝÈ Í §���©�� Í ®

�"«_æ��×� Í �"©K® Í �-�g��©AÎ ¡
� Í�Í ��È×®g��� � á�ñX��Ü � á�ñ

Í §*§*�"§(¨ Í ��Î"¯_�ªæ Í ���*�"§ ¡
Í ¨ª� �������������������9�

ãr�������A�a��Ë�� ¡ ��� ¡ �"�A�A�"���)
P�����a�����
ã «A�������A�����A� ¡ �A���)�P���)
P�6���������
� ä�¥ò� � �-á�¥ª�}ñ?�)�
ãeÐ%���a�����P�����a�����

Î����J��� ���A�����������
Î Í © Í §g�×�]Èà��© Í ��§}®g��È�æ Í §�®åçA�����µ�����

��® Í ��©M�@"}á Ï ÞhË ¡ �TË"Ë
� Í�Í ��È×®g� Ï Þ3¥ò��Þª�A¦v�?¥ Ï �a� ¤­Ì ��Ü

Èà��© Í ��§}®g��È�æ Í §
Î Í © Í §g�×�}æ Í ���*�"§(���"�-éþ��Î Í

� Í�Í "}Þ(� � á�Ü ���"�-éþ��Î Í
Ì ��ÜªÞ­�J� Í �*¯A�A« ¡ ���"�A�A� ð
Ì §��Ý�Jóg���*¯A�R�½«_�å�A§*�l� Í «_�A§ Í �"�A�A� ð ��Ë��
Î�®g�gÐ_� Í � ð �A�"�����5(

¯'���a�����P�����
¬�����<
¬}�(ä�ÜA��<
¯ Í �"« Í §B	AÈ Í ®]ç
¬��÷�1CD��<
¬��÷�g¥E��<
¬�äF��<

��©_�Ù�°�½�þÈjæ���È�� Í �A§*�"ï_È Í � �
��©�� Í Î Í §�çA��� ¡ �l���A�_Ë��A�_Ë"Ë

®1��õ Í �ÝãjË��
��©�� Í §-����È×��� Í «µ�"�A�*�A�A� ð �l�
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���"�A� ð ���������A����Ë��A�"ç��l���A���)
�����<
�����"®gé ð ����(
��� Í § ð ����

��� Í §����g��æa�¢� ���
��� Í §����g��æa� ¯K�"�A��� ð �����
���*��È ð ����


�K�yË�� ¡ �"�A��Ë��A�"�A�����������
�"�"�]Ë����A�a�
�A����Ë�� ¡ �A� ¡ �
!°��� «A�����µ�
�A� ¡ �A�A��Ë��A�"�����&�c�����a�����a�����
�"�"���"ï_�×��©����A�A§*��â_�Ù�����g���"©�§*�"�A�°�Ù© Í

ï���©�«a��«��
+ Í § Í ©�� Í�# �A�"�g� Í ©��]�"�
ï���©�«a�A��® Í §*ó�®g�A�A�_Èà� Í «M�"�&� ��ç
« Í ©�® Í �a«��
+ Í § Í ©�� Í�# �A�"�g� Í ©��]�"�
« Í ©�® Í ����® Í §*ó�®g�A�A�_Èà� Í «M��Ë
� Í�Í �þÈ½®°����" Ï]Í ©�® Í �"�"� � ©��a�@"?¦(��©�«A�"��� � ©

!°���A§]�A�
!°���A§ ¤ �*§����"�����
!ß��é �A���l���A�����

é����
è §*Ð�ÈÙ��æ�« Í �J�"©�®g�-§����g���"©��A§*��Î"§���� Ë��
è §*Ð�ÈÙ��æ�®g��È�æ Í §}®*���J�_È Í �A§*��Î"§����

���A« Í ��æ_é"â��¢� ¡"¡ �T�"�
Í âA�_È½�Ý©����g���"©K�Ýãr�"� �î���
�"�A�*�A�A�]� ¡
�A§*�"ï_È Í �F®g��È�æ Í «µï�Ð ¡"¡

È ����âµ���
ñ�Þ � � � ð �A�"�
ñ�Þ3¥å�=� ��<
ñ�Þ3¥]Ü�� ��<
Èà�Ù© Í �Ý§����_È��g�×®g� Í �µãe�"§-� �_È×� ¡
Èà�Ù© Í �Ý§?®g�ÝÈÙæ Í §

© Í�Í «�ã+�"§(��©���"}á Ï Þ ¡
� Í�Í �þÈ½®°�JÎ Í © Í §g�×���P��"}á Ï ÞÚÈà��© Í ��§}®g��È�æ Í §�®

ÈàÈÙ©_È��T�Ý�*¯��¢���"�A�_Ë"Ë
ÈàÈÙ©_È��T�Ý�*¯�� ¯MçA�A�"�
ÈàÈÙ©_È��gÐ_��®�� ¯h� ¡ �A�"�A�_Ë�����Ë�Ë
È��J� ð �&��

È��l����È Í §*§*�"§ª� Í ®g� ¡
È�§?�"�����9�
ñc�Aá Ï Þ �

�T�"�-¯�ÞX©_æd���A���)

�T�"��§*�_®ª�g�"��� Í ®*®g�"§y�

¦(��©�«A�����

� Í�Í ï���©�«µ�T���*§g�àâT���"��§*��®
Ï]Í ©�® Í �����
� Í�Í « Í ©�® Í �T���*§g�àâ��T�"��§*�_®

¥ " Í ���*��§
� Í�Í æ Í ���*��§,���"��§*��®

��® Í §-ó�« Í 	�© Í « � ¡ �a�
�A�a��Ë�� ¡ �A�A�A�
�T���-§g�àâT�gÐ�� Í ®

� Í�ÍÕÏ]Í ©�® Í ��������¦(��©�«A�����
�T��â_Èb�"�A�A� ð �A�"�����6(
�÷�GCòá�Ü Ï ��<
� Í �J��§*ÐT��ÈàÈ��l���Ý�g���"©MçA� ð
��È���¨ Í §­���A���"çA�_Ë��������������
�÷�l«��
	 Í « Ì �����
���A�A� Í §����A���"çA�_Ë��������������
�%CZ���A� ¡ �
�%C?¬]¥å�ßñH��<
�%CÕ� � Þ ¤ ��<
� ô ���A� ¡ �A� ¡ �

¥ ��Ë��A�"çA�A�"�A��Ë��A���)�P���)
P�����a�����P�����a�����
¥ " Ï � � � ¡ �A�A�A�"�����
¥ " Í ���*�"§åË�� ð �a� ¡ �a�
������Ë�� ¡ �A�A�A����Ë�Ë���ç�Ë������
¥ " � § Í�Í Ë��P�
�A� ¡ �"�����
¥ "]���*¯Ú� ¡ �a��Ë������
¥ "}¥ Í ¨8Ë����
�A�����
¥ò� � ¥A��<
¥]Þ(@i�
�A� ¡ �
¥]Þ � � ��<
¥]Þ4� � á�¥Ê�
�A� ¡ �A�A�"�A�9�)�
¥ Í ¨ª�*�"©��T�Ý�*§g�àâ ¡ �����
¥ � ÞI��<
©_ã Í
¤ �*§ �������������������9�
©J! Í �
�
¥]¥ª�;��<
¥òá�¥�Þ � ð
¥òá�Üª�÷�?ñ �
�A�A�A�"�����
©A�"���Ý�g���"©���Èa�×®*®g� Í ®]�
¥ò��Þ � ä ¤ �T�"ç�����<
¥ò� � ��<

á�¥]Þ � � Þ ¤ ���
á ¤ � �"�LKaÞ ���A����<
�"�A�*�1© ð ����

�"�A�g���"©��þÈ���©A�A�A��®å��©�«J���A�*�A�A��® ð �î���l� ð �M��
��������

��<������J�����������µ����
����9�

¤ «A������� ð ���"�A���6(������a�����
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�A§ Í �-�×®1���"©M�"�ò�TË��
¤ § Í ���"©�«µË��A�A���"���l���"�_Ë��
�A§ Í ���"©�«K� ð �A�"�A���6(
�A§ Í ���"©�«����g���"©_��©AÎ

�"«_æ��½� Í �"©K� ð ��Ë ¡
® Í �*�A�K��©�«÷®g��È�æ Í �A¯��"® Í ®ªË ¡
� Í�Í ��È×®g�µ��"Õ�"�AÎ��J§ ¤ § Í ���"©�« � ©��

��"&�"�AÎ"�J§ ¤ �"��È�æ Í$� ©
�A§ Í �gÐ�� ÍJð �A�"�A�A� ð �l���A���6(
¤ §g��©_� � ��©���È+�"������®}���A� ¡ �A� ¡ �
¤ �"��È�æ Í Ë��A�A���"�A�A�A�
��®g��È�æ Í � ð �A�"�A���6(

@}�,ä�ÜF��<
@�Üvã �����G���
@�Üª®g��ÈN���
@�äO��<

§��"�A�����
Üª�åá�¥}� � �"�A�_Ë��
§ Í ��ÈjçA�a� ¡ �l���A�A�"�A�AË�����Ë�Ë
§ Í ã Í § Í ©�� Í Î"�_�×« Í �����6�î�����
§ Í È��*��È,�
��� ¡ �A���)

Ü(¯�® � ©����
Ü(� Ì ¬ � � ð �A�"�
§*�"�A� ð �A�A�P�
�A���)
P����<
Ü ¤ ��¨ Í §�Ü8�"�
Ü]� # §-���"�
Ü � á�ñ ¡

� Í �*�*� ¡ �
� ¤(Ì ��Ü Èà��© Í ��§Õ®g�ÝÈÙæ Í § ¡ �A�"�A�����
®g�AÎ"�J§
� �]Ë"Ë������
®g�AÎ"�J§
�ê¯����
� ¤(Ì ��Ü ña�=� �"�A�����
� ¤(Ì ��Ü ñ�Ü�� ���A�����
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